Inhibition of HDAC6 attenuates LPS-induced inflammation in macrophages by regulating oxidative stress and suppressing the TLR4-MAPK/NF-κB pathways.
Histone deacetylase 6 (HDAC6) has been considered as an important regulator in the development of inflammatory diseases. However, the mechanism of HDAC6 in regulating inflammatory responses has not been fully determined. In the present study, we aim to investigate the role and mechanisms of HDAC6 in regulating inflammation in lipopolysaccharide (LPS)-activated macrophages. Flow cytometry was used to determine a suitable treatment dosage of ACY-1215 on lipopolysaccharide (LPS)-activated macrophages for the present study. The RAW264.7 macrophages were divided into normal, LPS-treated, and ACY-1215 treated groups, respectively. For the ACY-1215 group, ACY-1215 (10 μM) was added to the medium 2 h prior to treatment with LPS (1 μg/ml) for 24 h. In this study, ROS, inflammatory cytokines, the ultrastructure of mitochondria, mitochondrial membrane potential, RNA and protein expression assay were detected respectively. Subsequently, the effect of HDAC6 knockdown on inflammatory response in LPS-activated RAW264.7 macrophages was also detected. Inhibition of HDAC6 inhibited the overproduction of ROS and suppressed the expression of pro-inflammatory cytokines such as TNF-α, IL-1β, and IL-6 in LPS-activated RAW264.7 cells. Pretreatment with ACY-1215 could normalize the ultrastructure of mitochondria and mitochondrial membrane potential in LPS-activated macrophages. Moreover, the protein expression of TLR4, Nrf2, HO-1 and the activation of MAPK and NF-κB signaling pathways were normalized by the inhibition of HDAC6. Inhibition of HDAC6 exhibited protective role against LPS-induced inflammation in RAW264.7 cells by regulating oxidative stress and suppressing the activation of TLR4- MAPK/NF-κB signaling pathway.